Objectives: To identify the incidence of post-traumatic stress disorder experienced by nurses as a result of a natural disaster, and its relationship to personality and coping style. Design and Sample: A descriptive correlational design was used to examine the relationships between and among the variables using an anonymous online survey. Measures: Post Traumatic Stress Disorder (PTSD) was measured using the PTSD-8 [1]. The Brief COPE [2] was used to measure coping style. Personality was measured utilizing the State Trait Personality Inventory [3] . Participants answered demographic questions such as gender and age, and how they were affected by the storm. Results: Over 19% percent of the nurse participants met the criteria for PTSD. The significant predictors of PTSD were the personality characteristics of state-anxiety, state-trait and trait depression, and the coping strategies of active coping, denial, acceptance, instrumental support, behavioral disengagement, venting and planning. The final regression model explained 90.7% of the variance in high PTSD-8 score. Conclusions: The findings of this study support the literature and the researchers' belief, that there is a relationship among coping, personality, and PTSD. More research is needed to understand the individual coping mechanisms that nurses utilize during times of stress and how they are related to personality and PTSD.
to work.
Background
On October 29, 2012 Super Storm Sandy made landfall in New Jersey (NJ) and New York (NY). Sandy struck with a storm surge never before seen in the area, the coasts taking the brunt of the assault. It resulted in the most property damage in the area ever caused by a natural disaster. According to the Federal Emergency Management Agency [4] , there were 4.8 million power outages, widespread damage to the transportation infrastructure, and broad communication disruption. Over 650,000 homes received major damage or were destroyed. Over 14 million cubic yards of debris were deposited on roads and waterways impeding travel. Damage at refineries, terminals, and pipelines caused massive gasoline shortages [4] . Those affected experienced significant stressful events, including exposure to extreme weather conditions, displacement from their homes, and lack of basic resources.
The literature supports that victims of natural disasters experience Post-Traumatic Stress Disorder (PTSD) and that there is a relationship between PTSD and coping, and PTSD and personality [5] - [8] . Mason et al. [6] investigated the psychological impact of a flood in the United Kingdom. Criteria for PTSD were met by 27.9% of this adult sample, 24 .5% for anxiety and 35.1% for depression. Females had higher mean scores for these variables than men. Having to evacuate, previous experience with flooding and poor health were associated with greater stress. Rational, detached, and avoidant coping strategies were most frequently used, emotional coping the least. In studies following Hurricane Katrina, Kamo et al. (2011) [5] found that women coped better than men, and Oni et al. (2012) [8] found a significant relationship between PTSD and coping strategies in a sample of pregnant women. In a study of New Zealanders after the Canterbury earthquakes of 2010 and 2011 [7] , a positive relationship was found between PTSD and neuroticism (a personality trait characterized by anxiety, fear, worry, frustration and loneliness).
The DSM-V diagnostic criteria for PTSD stipulate that the exposure must be an inciting event that involves actual/expected death or serious injury. Symptoms include reexperiencing the traumatic event (intrusive recollection), avoiding stimuli associated with the event (avoidance/numbing), and hyper-arousal (persistent symptoms of increasing arousal) [9] . Countless symptoms, from a persistent and distorted sense of blame of self, to a diminished interest in activities, to an inability to remember key aspects of the event, may occur.
Over seven million American adults age 18 and older, 3.5% of people in this age group, have PTSD in a given year [10] . Associated factors include psychiatric co-morbidities and poor social-support. Mills et al. (2011) [11] found that 38% of Katrina survivors experienced PTSD one year after the storm. PTSD was related to have been present during the storm, material losses, losing a loved one and needing healthcare during/after the storm. Females were found to be at higher risk of developing PTSD symptoms.
Statement of the Study Aims, Research Questions, and/or Hypotheses
The purpose of this pilot study was to examine the incidence of post-traumatic stress disorder (PTSD) in a sample of nurses who self-reported experiencing Super Storm Sandy, and to examine the relationships between and among PTSD, personality and coping (see Figure 1 ).
Research Question
What are the relationships between and among PTSD, coping, and personality in nurse survivors of Super Storm Sandy?
Design and Sample
A pilot study was conducted using a cross-sectional, descriptive correlational design to examine the relationships between and among the variables of PTSD, coping, personality and selected demographics one year post Super Storm Sandy. The study took place over a 6 week period. Prior to the study, IRB approval was received. A convenience sample of registered nurse members of NJ or NY state nursing associations who live or work in areas affected by the storm were emailed a solicitation letter explaining the Figure 1 . Sidebar definitions.
Sidebar Definitions
Post-traumatic stress disorder (PTSD) A mental health condition, triggered by a terrifying event.
Personality Trait A stable and characteristic aspect of personality with discrete manifestations such as attitudes, feelings, and actions.
Personality State
A temporary behavior or feeling depending on the situation and motives at a particular time.
intent, voluntary nature and ability to withdraw from the study at any point without consequences. Participants then clicked to the anonymous, on-line survey.
Measures
PTSD was measured using the PTSD-8 [1] , 2) Feelings as though the event is happening again.
3) Recurrent nightmares about the event.
4) Sudden emotional or physical reactions when reminded of the event.
5) Avoiding activities that remind you of the event.
6) Avoiding thoughts or feelings associated with the event.
7) Feeling jumpy, easily startled.
8) Feeling on guard correlation.
It had good psychometric properties in three independent studies: 1710 whiplash patients (a = 0.83), 305 rape victims (a = 0.84), and 516 disaster victims (a = 0.85) [1] .
Items are answered on a four-point Likert scale: 1) "not at all", 2) "a little", 3) "quite a bit", and 4) "all the time" and measures the three core symptom clusters of the PTSD diagnosis: intrusion, avoidance, hypervigilance. The summed score provides a score for symptom severity, with the threshold of at least one symptom from each PTSD symptom cluster equal to or greater than three. Cronbach's alpha for the current study was 0.899.
Coping was measured with the 28-item Brief COPE [2] . The tool was derived from the Cope Inventory [12] . In a study of 168 victims of Hurricane Andrew, subscale coefficient alphas ranged from 0.50 to 0.90 with nine greater than 0.65 [2] . The Brief COPE consists of 14 scales with two items each on a 4-point Likert scale, with answers ranging from 1) "I haven't been doing this at all" to 4) "I've been doing this a lot". The 14 scales are measured independently. Higher scores indicate greater intensity of use of that coping strategy. In the current study, 12 of the items showed reliability above the ac- Subjects answered demographic questions describing how they were affected by the storm including whether they were evacuated and the amount of property damage they experienced.
Analytic Strategy
Analysis was conducted in SPSS V22. The threshold of at least one symptom from each PTSD subscale (intrusion, avoidance, hypervigilance) which was equal to or greater than three was utilized to determine the score on the PTSD-8. 
Results
The sample was composed of 129 nurse respondents from the NY-NJ area affected by the storm. The majority were female (n = 123) aged 20 -79, married (54%), and employed full time in nursing (n = 113). Almost 60% were employed in an acute care facility. Forty-five experienced evacuation, from one to 365 days.
Of the 129 respondents, 25 (19.5%) satisfied the criteria for PTSD. There was no significant correlation between PTSD score and age (rho (129) = −0.037, p = 0.674) nor years practicing nursing (r (129) = −0.026, p = 0.767). Because distribution for marital status was skewed (54% married, 22.5% single, and 23.2% other), it was divided into two groups: married and not married. There was no significant difference between the two marital groups (F (1, 127) = 0.006, p = 0.941) with PTSD.
The severity of the experience of Sandy was measured by two questions: "How long were you evacuated?" and "Did you have flood insurance?" Forty-five nurses were evacuated. The average length of evacuation was 52.87 days, the median 8 days. For the 45 evacuees, there was no significant correlation between length of evacuation and PTSD.
The majority of respondents did not have flood insurance (58%). There was no significant difference in PTSD score between nurses having flood insurance (n = 14) and those without (n = 11).
There was a wide range of property damage, from none (n = 42) to totally destroyed (n = 9). Logistic regression indicated that as damage increased in intensity, the likelih-ood of symptoms on the PTSD-8 scale would be 1.8 times more likely to occur. However, the intensity of damage was not significantly correlated to the PTSD-8 score and
was not a significant predictor of PTSD.
The most frequently used coping strategies by the entire sample (N = 129) were acceptance (n = 102), active-coping (n = 89), positive-reframing (n = 87), planning (n = 86), emotional-support (n = 85), self-distraction (n = 84) and venting (n = 80). For those who satisfied the criteria for PTSD (n = 25), acceptance, active-coping and planning were used by 96%, and self-distraction and emotional-support by 92%. See Table   1 for the descriptive statistics for the entire sample and those who did/did not meet the criteria for PTSD. The coping strategies of acceptance and humor were not significantly different between those who scored high on the PTSD-8 and those who did not.
For the entire sample (N = 129) there were high and moderate correlations for many of the coping strategies and personality traits and states. For those with a high PTSD-8 score (n = 25), there were strong positive correlations between both behavioral-disengagement and self-blame with state and trait anxiety and depression. The coping strategy of denial was positively and significantly correlated with state depression (see Table 2 ). Table 3 shows the correlations between coping strategies and personality with the PTSD-8. There was a significant positive correlation between PTSD and two coping styles. Correlation is significant at the 0.01 and 0.05 level (2-tailed) Behavioral-disengagement was used by 60% (n = 15) of the nurses with a high PTSD-8 score and selfblame by 68% (n = 17). There were strong positive correlations between both trait and state anxiety and depression with PTSD.
A backward stepwise regression was run to explore a possible model using both coping strategies and personality to explain PTSD (n = 25) (see Table 4 ). The regression model was significant (F (11, 13) = 11.561, p < 0.001)
Discussion
Much has been written about nurses caring for disaster victims and has examined professional responses to exposure to traumatic events as part of their work or volunteerism. To the authors' knowledge, no research has examined the nurse-as-victim of a natural disaster and its relationship among PTSD, coping and personality.
Nurses in the current study were not exempt from the ravages of Super Storm Sandy:
45 indicated that they were evacuated from their homes, eight for 150 days or more.
Nine experienced major damage, some lost their homes entirely. Nurses who view themselves as caregivers now became care-recipients. This experience led nurses, like other storm survivors, to undergo psychological stress. For 19% (n = 25) of the nurses, this experience led to PTSD. This number is higher than the reported prevalence of PTSD for American adults aged 18 and older (3.6%), or for American women (9.7%) [10] . This is lower, however, than the reported incidence of PTSD in disaster survivors. [11] who found that both material losses and evacuation were related to PTSD. This pilot study used a convenience sample with a wide range of evacuation time, from one day to a year and the lack of statistical significance may be due to the small number of nurses who experienced a major loss (n = 9) or evacuation for a long period of time (n = 8).
Declercq, Meganck, Deheegher, and Van Hoorde (2011) [15] studied 136 nurses and ambulance personnel (28% nurses) working in military facilities. They found that how health care workers responded to a stressor contributed to the development of PTSD symptoms. Fear, helplessness and horror were associated with developing symptoms.
The authors of the current study considered that coping strategies would be related to personality and that strategies would vary based on how participants experienced/ viewed the event. While coping is one of the most widely studied topics, and there is much disagreement as to which coping strategies are helpful in relieving stress. Coping [6] found that emotion-focused coping was the least used form of coping six months after a flood. In the current study, two problem-focused and two emotion-focused were most frequently used, and no one type of coping was found to be largely protective of PTSD severity. Planning had the largest effect on explaining the model and decreasing PTSD severity (−3.416).
Folkman & Lazarus (1980) [16] held that three processes occurred in reaction to a stressor. Primary appraisal involves perceiving a threat. Secondary appraisal means thinking of a possible response to the threat, and coping is executing that response.
Carver et al. (1989) [12] considered that planning is a secondary appraisal, whereas active-coping occurs during the coping phase when a plan is actually implemented. While thinking about how they might respond to the events of Super Storm Sandy (planning) reduced the severity of the PTSD score for the sample, while the actual ability to implement that plan by active coping was not, and increased the severity of PTSD symptoms. Nurses are planners and doers so it might be expected that their inability to implement their plans would increase the severity of the symptoms of PTSD. These findings must be viewed with some caution, as the VIF for the coping strategy of planning was 9.772, and for active coping it was 4.686, indicating that some collinearity of variables may exist.
More research is needed on the use of instrumental support and its effect on PTSD symptoms. Oni et al. (2012) [8] found that this problem-focused coping mechanism was associated with worsened symptoms of PTSD (p < 0.05) after Katrina. Similar The emotion-focused coping strategy of positive-reframing was the 3 rd highest coping strategy used by the entire sample, used by 67% of all participants. And while 80%
(n = 20) of those with high PTSD-8 scores used this strategy, it was not found to explain the final model. Different results were found by Borja and Callahan (2008) [17] in their study of victims of Hurricane Rita. Reframing was one of the predictors of good mental health which accounted for 43% of the variance, while Oni et al. (2012) [8] found that positive-reframing was not significantly associated with PTSD in the Hurricane Katrina victims they studied. More investigation of this coping strategy is warranted.
The researchers also theorized that personality was related to the type of coping strategies that nurses would use, and that adaptive coping strategies would be negatively correlated with personality traits and states of anxiety, anger and depression. Surprisingly, most of coping strategies were positively correlated with these personality domains. More research is clearly needed on this finding. Do nurses, because of their education and experience, utilize all types of coping strategies regardless of personality traits or the situation in which they find themselves in order to be able to function for the good of others?
The literature varies in findings of PTSD found in health care providers working during or after a disaster. Stewart, Mitchell, Wright and Loba (2004) [18] found that 46% of disaster workers met the criteria for PTSD after the Swiss Air crash. Jonsson, Segesten and Mattsso (2003) [19] and Clohessy and Ehlers (1999) [20] found PTSD rates of 12.2% and 21%, respectively, in ambulance drivers exposed to repeated traumatic events. While Declercq et al. (2011) [15] found no relationship between the frequency of encountered incidents and PTSD, they did find that supply and resource limitations had the most intense effect. More research is needed to understand how health care workers are impacted by disasters as part of their work life, and when they become the victim rather than the caregiver. In the current study, it is unclear how many of the participants were not only victims but returned to their work life of helping others, and what impact that had on acquiring or being protective of PTSD.
The relationship theorized by the researchers that personality and coping strategies would be related to PTSD was found. The final model (n = 25), using coping strategies Nurses who usually felt sad were more at risk for PTSD symptoms or the severity of the symptoms. Interestingly, this supported the researchers' idea that what we observed in nursing colleagues with trait depression was increased PTSD symptoms and that it was related to personality.
State anxiety had the highest correlation with PTSD of all the personality domains (B = 0.535, p = 0.000). It is not unexpected that victims of Sandy would have a high level of state anxiety in the current situation, and that it would increase PTSD symptomology.
The severity of PTSD symptoms increased as anxiety in the current situation increased. [6] found that women had higher scores for PTSD and anxiety than men. The current findings may be related to the small number of male nurses (n = 6) who responded to the survey. So although there was a strong relationship between state anxiety and PTSD (0.607, p < 0.01) these findings must be viewed with caution.
Limitations
This is a pilot study and thus has limited generalizability. The lack of statistical significance in demographic questions, particularly the relationship between property damage, evacuation and PTSD may be due to the small number of subjects who experienced a major loss or evacuation. The sample was predominately female with only six men responding. Eighty-eight percent of respondents were employed in acute care settings so that generalizing these results to all nurses must be done cautiously.
Implications for Additional Research
Based on the findings of this pilot study, more research on nurses-victims of a disaster and the relationship of PTSD to coping strategies and personality in this population is indicated. The majority of coping strategies that the subjects employed were positively correlated with state and trait personality domains regardless of the strategies being considered adaptive or maladaptive.
More study is indicated regarding coping mechanisms in different populations. The findings that instrumental support, used by 80% of the 25 nurses who scored high for symptoms of PTSD and increased the severity of PTSD symptoms, deserves further inquiry. Carver et al. (1989) [12] found that instrumental support was problem-focused and helped reduce stress. Does this coping strategy vary in different populations and different situations?
The number of nurses who scored high on the PTSD-8 was higher than the average found in the general population but lower than that found in other victims of disasters.
Was this number related to the response rate or to a characteristic of nurses? Are nurses more resilient because of their education and practice experience? How does work-life and setting impact a nurse's ability to withstand a natural disaster?
This study supports the use of short assessment tools. The PTSD-8 involves little participant burden and makes research immediately after a stressful event more feasible. It allows identification of responders quickly after a stressful situation and affords them the opportunity to for immediate support.
Similarly, the Brief COPE showed good reliability. Additional research with this short tool regarding the individual strategies, as well as the entire tool as a composite score, will allow study of this concept with less burden for users.
This study found that personality was correlated with coping and PTSD. It is common practice to look at personality styles of management staff to support them in being more effective in their positions. Development of short personality tools, as was done with the PTSD-8 to assess PTSD, would allow nurses at all levels of practice to understand more about themselves and how they function in everyday life and in stressful situations. In a study of 248 emergency room nurses exposed to traumatic work events, not related to a disaster, Adriaenssens, de Gucht and Maes (2012) [25] found that almost 9% met the clinical level of PTSD. Knowing more about how and why nurses react to stress will help provide support, intervention and educational programs for nurses at all levels.
It is important to remember that nurses, when faced with difficult personal or professional situations, are at risk for unresolved stress. When faced with massive natural disasters such as Super Storm Sandy, nurses go into high-gear helping others. They need to know to take care of themselves. Disaster preparedness programs prepare nurses for their professional role. Expansion of these, to help nurses understand their risk factors based on personality traits and the coping measures that might be most helpful to reduce stress is indicated. Additional research to better understand how nurses are affected during stressful times will help nursing managers plan for staffing during times of disasters and oversee their staff during these difficult situations. Finally, in depth qualitative inquiry, giving voice to nurses' experiences would help provide additional understanding about what the ravages of this storm meant to participants.
